Abstract -Many species of pest aphids reproduce sexually on the winter host. The sex pheromone of the vetch aphid, Megoura v i c i a e , has recently been identified as comprising the,(4aS,7S,7aR)-isomers of nepetalactone and nepetalactol. The stereochemistry at carbon-1 of the lactol was not defined, but is now shown, by X-ray crystallography on the 3,5-dinitrobenzoate ester, to have the R configuration, This lactol is the major product from reduction of the lactone with diisobutylaluminium hydride.
INTRODUCTION
Aphids reproduce asexually on their host plants during the summer, but many species migrate to winter or primary hosts, where sexual reproduction occurs.
Pettersson (ref. 1) demonstrated that females of Schizaphis spp. attract males by means of a sex pheromone released from the hind tibiae. Marsh (ref. 2) also demonstrated a sex pheromone for the vetch aphid, Megoura v i c i a e , and this has now been identified as a synergistic mixture of (4aS,7S,7aR)-nepetalactone (1) and (4aS,7S,7aR)-nepetalactol (2a or b) (ref. 3) . However, the stereochemistry at carbon-1 of the lactol ( a or b) was not defined and therefore required further investigation. presence of the other isomer which was not separated on GC, the sample was acetylated with acetic anhydride and 4-(dimethylamino)pyridine (DMAP) in pyridine, to aid chromatographic resolution. Two peaks were obtained from the acetylated product, in the ratio indicated by NMR on the original sample: the major component chromatographed first on both columns. The first peak was enhanced on coinjection with acetylated leg extract from M. v i c i a e . Only a trace of the second isomer could be found in the aphid leg extract, Designation of the stereochemistry at carbon-1 could not be made by NMR spectroscopy because it was not possible to define the conformation of the molecule, so the 6 or 3 Hz coupling constants between protons on carbons-1 and 7a for the major and minor isomers might have arisen from either absolute stereochemistry.
PREPARATION OF THE LACTOLZ

X-RAY CRYSTALLOGRAPHY ON DERIVATIVE OF LACTOL 2
The lactol (i.e. mainly 2a or b) (50 mg) was treated with 3,5-dinitrobenzoyl chloride (200 mg) and DMAP (200 mg) in pyridine (5 ml) overnight at room temperature. The solvent was removed and the residue purified by chromatography on a silica plate, eluting with hexane/ether. The product, which contained the two isomers in the original ratio, was then crystallised from acetonitrile at -15'C to give the 3,5-dinitrobenzoate of the major isomer only (i e. 3a or b) An X-ray diffraction study (Fig. 1) on 3 revealed the structure with the S stereochemistry at carbon-1. i.e. structure Aa.
Based on these findings, the aphid-derived nepetalactol is assigned structure 2a, (-)-(lR,4aS,7S,7aR )-nepetalactol. Atomic coordinates, bond lengths and angles, and thermal parameters, have been deposited at the Cambridge Crystallographic Data Centre.
REDUCTION OF OTHER NEPETALACTONE ISOMERS
In addition to the nepetalactone 1, there are three other diastereoisomers, and of these, 4 and 6 were obtained from Nepeta mussinii (refs. 3 and 4 ) . On reduction with DIBAL, the lactone 4 gave the two iridodial isomers 2: IH-NMR (400 MHz), aldehydic protons, major isomer The formation of the ring-opened products from contrasts with the unopened product from 2, and presumably reflects the greater steric strain in the trans-fused cyclopentane/&lactol ring systems. Corresponding ring-opened products would also be expected from the fourth nepetalactone diastereoisomer, which also has trans-fused rings.
The cis,cis lactone a gave both diastereoisomers of the corresponding nepetalactol 1: lH-NMR (400 MHz) , diagnostic protons, major isomer ( 7 0 % ) , 5.02 (t, l H , J , , a = 5 ) , 6.02 ( 8 (C-4a), 44.3 (C-7a) , 92.6 ( C -1 1 , 114.5 ( C -4 ) , 132.3 ( C -3 ) , assignments made as above. The major isomer therefore appears to be la. Thus, the absolute stereochemistry of the lactol component of the sex pheromone of M . viciae has been defined. The formation of this diastereoisomer in such a large proportion compared with the alternative isomer must result from a particular stereochemical feature, but the exact rationale remains unexplained. The lactol 2a has now been shown to comprise the sex pheromone of the greenbug or wheat aphid, Schizaphis graminurn (ref. 6 ) .
